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Introduction
Percutaneous core needle biopsy (CNB) of breast masses is increasingly being used for obtaining a preoperative diagnosis [1, 2] . This method may prevent unnecessary surgery, reduce costs, and is the only required diagnostic procedure in almost 90% of cases [3, 4] . It is well documented that there is a good concordance rate between CNB and excisional biopsy for histological diagnosis of breast cancer [5, 6] . Additionally, CNB is increasingly relied on for providing information about tumor grade and different prognostic factors. This information is required for surgical planning and also for determining adjuvant systemic therapy, and can be obtained from CNB alone. There are few studies focusing on predictive and prognostic information obtained with CNB. According to various reports, estrogen receptor (ER) status, HER2/neu status, and histological type can be reliably assessed in CNB specimens [7] [8] [9] [10] [11] [12] ; however, there is significant discordance with regard to progesterone receptor (PR) [13, 14] , histological grading [10] , and p53 status [7, 13] . Therefore, this study was designed to determine the accuracy of percutaneous CNB through comparative analysis of histological tumor grade and type as well as ER, PR, HER2/neu, and p53 status in CNB and excisional biopsy.
Patients and Methods
The study was approved by the ethics committee of the Mashhad University of Medical Sciences. Between February 2009 and May 2011, all patients with breast masses suspicious for invasive breast cancer were included in this study in 2 different teaching hospitals. Informed consent was obtained from all participating patients. Preoperative CNB was performed under local anesthesia using 16-gauge automated core biopsy needles. At least 3 biopsies were obtained from each patient under clinical (in patients with superficial, palpable masses) or ultrasound guidance. The specimens were fixed in 10% formalin for 24 h. After tissue processing and preparation of paraffin blocks, 3-micron paraffin sections were cut and sent off for pathologic and immunohistochemical (IHC) evaluation.
In this study, we prepared 3-micron sections with polylysine-coated slides for each marker. For IHC staining, slides were deparaffinized in xylene and graded ethyl alcohols and washed with distilled water. Then, Motamedolshariati/Memar/Aliakbaian/ Shakeri/Samadi/Jangjoo Normal breast tissue was considered as positive control for ER and PR and negative control for HER2, whereas ER-and PR-negative tumor tissue was regarded as negative control for ER and PR. HER2-positive tumor tissue was considered as positive control for HER2. Tumor tissue with negative and positive p53 expression was considered as negative and positive p53 control, respectively.
Sensitivity and specificity values were calculated by considering excisional biopsy as the gold standard and CNB as the test assessment. Kappa statistical analysis was used to measure the agreement between the 2 tests. Kappa values were defined as follows: 0, none; 0-0.2, slight; 0.2-0.4, fair; 0.4-0.6, moderate; 0.6-0.8, substantial; and 0.8-1.0, complete [15] .
Results
A total of 30 patients were included, in whom 25 had invasive ductal carcinoma, 4 had invasive lobular carcinoma, and 1 had apocrine carcinoma. The mean age was 51 years ± standard deviation (SD) (range 32-88 years). The excised tumors were a mean 3.73 cm ± SD (range 1-13 cm) in diameter. The surgical procedure carried out was mastectomy in 25 (83%) cases, while 5 (17%) patients underwent breast-conserving surgery.
Sensitivity, specificity, concordance, and kappa values for CNB compared with surgical excision are presented in table 1, and sensitivity, specificity, and concordance are illustrated in figure 1 . Comparison of histological examination revealed complete agreement between CNB and surgical specimens. Tumor grade was concordant in 20 (66.6%) cases, with a kappa coefficient of 0.45. The grade was lower in CNB than in the surgical specimens in 6 (20%) cases and higher in 4 (13.3%) cases (table 2). The ER status was the same in 29 (96.7%) according to the DAKO (Glostrup, Denmark) protocol, slides were buffered with EDTA (pH 6.5-7), and placed in a 100 ºC bain marie boiler for 30 min. Endogenous peroxidase activity was quenched by treating slides with 3% hydrogen peroxide in methyl alcohol for 10 min and then with DAKO autoimmunostainer. The slides were incubated using a ChemMate™ DAKO EnVision™ system (K5007) (with mouse monoclonal antibodies) for 45 min in 25 ºC, and subsequently exposed to chromogen substrate for 1-2 min. Mayer's hematoxylin (Dako, S3301) was used to counterstain slides for 10-30 min. Finally, lithium carbonate was added, and dehydration was done with ethyl alcohol.
In a total of 30 patients, breast cancer was identified in preoperative CNB, and mastectomy was performed during the first month following CNB. Patients were excluded if they had received neoadjuvant chemotherapy or radiotherapy. The data evaluated were as follows: demographics, tumor grade and histology, ER, PR, HER2/neu, and p53 expression in both CNB and final excision specimens. Additionally, concordance rates were evaluated for the aforementioned data between CNB and final excision specimens.
Histological grade was determined based on pleomorphism, mitoses, and tubule formation [13] . ER and PR status were determined by IHC, and results were expressed as percentage of nuclear staining of tumor cells, in which 1% was defined as the cutoff point for positivity. We also determined p53 expression by IHC, and the cutoff point was defined in the same way.
According to the ASCO/USCAP guideline for HER2/neu evaluation, membranous staining was graded as negative (score 0 or 1), weakly positive or intermediate (score 2), and strongly positive (score 3). Hence, a score of 0 defined tumors with no staining or membrane staining in less than 10% of the tumor cells, and 1+ defined tumors with faint membrane staining in more than 10% of the tumor cells (cell membranes partially stained). A weakly positive (intermediate) result was represented by a 2+ score characterized by weak to moderate complete membrane staining in more than 10% of the tumor cells. Finally, 3+ represented a strongly positive result which was defined as strong complete membrane staining in more than 10% of the tumor cells. In this study, we considered score 2+ as positive. Complementary fluorescence in situ hybridization (FISH) was not used due to economic reasons and inaccessibility. cases (kappa coefficient = 0.93), which shows a good concordance rate between the 2 specimens (table 3) . Discordance in ER assessment was detected in only 1 case in which a falsepositive result was obtained with the CNB specimen. With regard to PR status, discrepancy occurred in 3 cases, while the results were identical in 27 (90%) cases (kappa coefficient = 0.79) (table 3). In 2 of the 3 cases, PR was positive in CNB but negative in the final excisional biopsy. The third discrepancy was due to a false-negative result obtained with the CNB specimen. p53 was identical in 23 of 30 cases in both specimens. There was 76.7% agreement and a kappa coefficient of 0.53 (table 4) . The observed discrepancies were the result of 2 (6.6%) false-positive and 5 false-negative results (16.6%) obtained with the CNB specimen. As for HER2/neu status, the result was the same in 28 (93.3%) of 30 specimens (kappa coefficient = 0.857), which shows good concordance (table 5) .
The score was false-negative in 2 cases (6.6%) with CNB, while there were no false-positive results (0.0%).
Conclusion
Clinical TNM stage, pathological information, and molecular markers are used for making treatment decisions, and percutaneous CNB can provide adequately sized samples for this purpose [14] . However, the concern remains that CNB may be less reliable than excisional biopsy for providing information about various prognostic and predictive factors. This study was designed to assess the concordance of prognostic and predictive features and tumor marker expression in CNB compared to surgical excision.
In our study, we observed complete concordance between CNB and excisional biopsy for ER, and substantial concordance for PR. Other publications confirm CNB superiority in determining ER status. It is suggested that upscoring may occur in CNB compared with excisional biopsy, probably due to better fixation in CNB than in surgical specimens [8] , which was not confirmed in this study. Based on very good correlation (96.7%), sensitivity (100%), and specificity (91.66%), ER can be accurately assessed in CNB, which is in agreement with previous studies [9, 16] .
Ough et al. [15] and Arnedos et al. [8] reported concordance rates of 78 and 85%, respectively for PR, while this rate was 90% in our study. Furthermore, our results showed a higher sensitivity (93.7%) and specificity (85.7%). Although these rates may be reliable, further studies with larger sample sizes are required.
The level of agreement between CNB and excisional biopsy was 100% for histological typing and 66.6% for grading. Burge et al. [10] reported the same rate for typing but a higher rate for grading (77%), while the rate for tumor type assessment was much lower (74%) in the study by Harris et al. [11] .
The disagreement with regard to histological typing is likely due to limited sample size and the use of tumor subclassifications which were not used in our study and in that of Burge et al. [10] . The low rate of agreement in terms of grading may be due to sampling errors.
CNB with early determination of the approximate status of prognostic factors can play a crucial role in early initiation of adjuvant treatment. Patients with tumors negative for both ER and PR are not considered for hormonal therapy, as the response would be less than 10%. Tumors which are positive for both receptors will respond to this type of treatment in Motamedolshariati/Memar/Aliakbaian/ Shakeri/Samadi/Jangjoo study suggests that ER and HER2/neu status can be accurately assessed in CNB. The high discordance rate for tumor grading, PR, and p53 in CNB specimens should be interpreted with caution. However, it is recommended to perform complementary studies using FISH and chromogenic in situ hybridization (CISH) tests.
